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Abstract 
This study determined the effect of Occupational Performance Imitation Intervention (OPII) on three imitation learning among 
autism using a case series design. Six children with autism participated in this study with aged between four to six and half years. 
These children randomly divided into three groups. In each group received different types of stimulation, which included visual 
imitation, auditory imitation and visuoauditory imitation. Total 15 weeks of a programme conducted with one week of a pre-test, 
ten weeks of intervention and follow-up conducted after three weeks of post intervention. The finding indicates all three groups 
showed improvements in after received OPII. In future need to examine the well-designed study with larger sample size. 
© 2015 The Authors.Published by Elsevier Ltd. 
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1. Introduction 
Autism has deficits in communication, social relationship and reciprocity, and controlled interests and activities 
(American Psychiatric Association, 1994). Autism has problems in coping skill (imitation), reciprocal attention 
(joint attention) and play behavior (Kasari, Freeman, &Paparella, 2006; Meltzoff, 1990). The imitation skills linked 
with play, social and communication (Meltzoff, 2002). Based on this, previous researchers developed the imitation 
treatment for a social relationship, play and language among autism. The interventions were joint attention training, 
behavioral training, visually cued imitation training (Hadjikhani et al., 2006), Reciprocal Imitation Training 
(Ingersoll, 2008; Ingersoll, 2010) and Discrete Trial Training (Hadjikhani et al., 2006). Discrete Trial Training is a 
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frequently used imitation treatment for young children with autism (Jennifer et al., 2008). Other interventions are 
environmental modelling (Nipattha&Nopadon, 2012), sensory garden (Hazreena, 2012) and social skill training. All 
the previous intervention studies have not focused on the underlining process of imitation components. 
In literature reviews the imitation process starts from visual perception (Milne et al., 2010); Visual perception 
needs visual spatial (Wainwright & Bryson, 1996), visual attention (Boraston& Blakemore, 2007), visual 
recognition (Hurley &Chater, 2005b), visual constancy (Meltzoff, 2002a), visual memory (Blair et al., 2000), visual-
motor processing (Hick et al., 2005), visual motor coordination (Gausier et al., 1997), and visual-motor integration 
(Gepner&Mestre, 2002). Next, a cognitive component; (Ciesielski et al., 1990; Hoffman et al., 2006; Im-Bolter et 
al., 2006) is started from planning, sequencing (Nadel, et al., 2004), attention (Ingersoll &Schreibman, 2006), 
working memory (Williams, 2005), short-term memory (Decety, 2006) and procedural memory (Ullman & 
Pierpont, 2002). After the cognitive component then comes the sensory motor component (Marton, 2009). This 
process starts from the gross motor (Marton, 2009) motor coordination (Marton, 2009), motor execution 
(Goldenberg, 2001) and fine motor (Newmeyer et al., 2007). Finally, imitation skills occurred (Nadel, 2004). 
Based on limitation of early studies, this study purposed to create a new treatment approach that focuses to treat 
the underlining process such as visual perception, cognition, gross and fine motor skill to improve imitation in 
children with autism.  This intervention based on three imitation learnings such as visual, auditory and 
visuoauditory. Firstly, visual-imitation learning contributed to motor imitation, object imitation, symbolic imitation, 
facial imitation and body imitation. Secondly, auditory-imitation learning contributed to vocal imitation. Finally, 
visuoauditory contributed to spontaneous imitation and social imitation. Normally, to describe the outcomes of 
novel intervention the case series design often used. 
Therefore, the current study aimed to develop a bottom-up approach of Occupational Performance Imitation 
Intervention (OPII) on three imitation learnings among autism. This study examined the effect of OPII programme 
for children with autism using a case series design. Occupational performance defined as the performing towards the 
specific activity (American Occupational Therapy Association, 2008). The OPII consists of the three types of 
learning includes observed/visual imitation, listening/auditory imitation and both visual auditory imitation. 
2.  Methodology  
2.1. Participants 
Six children diagnosed with autism with the age range from four years to six and half years old participated in 
this study. All the participants selected for Department of Occupational Therapy at Hospital Selayang. The inclusion 
criteria for this study required that participant diagnosed with autism that meet the Diagnostic and Statistical Model 
of Mental Disorder-IV-TR (DSM-IV) criteria (American Psychiatric Association. 2000) and child psychiatrist made 
the diagnosis. The Participant must mild to moderate autism as assessed by Childhood Autism Rating Scale (CARS) 
(Schopler, 1980). Participant must score in the mild and above the mild level of Stanford-Binet Intelligence Scale 
(Mc Nemar& Quinn, 1942; Terman et al., 1960). The participant required having adequate motor (sufficient score in 
Peabody Developmental Motor Scale) (Fewell& Folio, 2000), visual and auditory function. The participant has 
probably or typical score for Short Sensory Profile (Dunn, 1999) and no other diagnosis or medical complications. 
Ten potential participants screened; four were ineligible (unable to attend the program once in a week). 
Accordingly six children (1 girl; 5 boys) were involved. The Participant included a 5 year 3 month old girl (CL), 5 
year 2 month old boy (UE), 6 year 3 month old boy (IU), 6 year 1 month old boy (YS), 5 year 6 month old boy 
(GD), and 6 year 4 months old boy (HY). Specifically, IU and HY in visual imitation group, YS and CL in auditory 
imitation group and UE and GD in visuoauditory imitation group. 
2.2.  Instruments 
 The demographic questionnaire is intended to collect the family history and the participant’s history. This 
questionnaire was used to gather descriptive information about the family. This questionnaire gave during first 
meeting and prior to the implementation of OPII. There were two outcome measures used in this study. Firstly the 
“Motor Imitation Scale (MIS) was used to assess a motor, object, symbolic, facial and body context imitation. The 
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scores ranged from 0 to 32. The reliability of Cronbach’s alpha was .90, representing good internal consistency”. 
Secondly the “Unstructured Imitation Assessment (UIA) used to determine vocal, spontaneous and social-interactive 
context of imitation. It consists of two parts, gestures imitation assessment and object imitation assessment. It 
consists of 10 objects and ten gesture imitation tasks. The scores ranged from 0-40. The reliability of Cronbach’s 
alpha was .66, representing moderate of internal consistency”  (Stone et al., 1997; Stone et al., 1997b; Rogers et al., 
1996; Ingersoll, 2010). 
2.3. Procedure 
Begin to this study the ethical approval was got from the ethical committee of University Technology MARA 
(UiTM) and permission to conduct the study at Occupational Therapy Department, Hospital Selayang. The 
intervention started with a gathering between the researcher and the participant’s parents. During that time 
researcher, obtain the informed consent and discuss the details of OPII. Parents completed the Demographic 
Questionnaire. The researcher requested permission to attend the programme session once a week according to their 
schedule. Six participants were dividing randomly into three groups. Each group included two participants.  Then, 
researchers randomly determined which type of intervention that they received during the 10-week sessions. Before 
the meeting end, researchers made sure that the parents completed the demographic questionnaire and the consent 
form for future documentation. The researcher assured that parents understood the rules and regulations of the 
programme. 
2.3.1. Baseline  
During the one week of the baseline period, the researchers collected all the pre-test data required for this study. 
For the Visual Imitation and both visual-auditory imitation were measured by a Motor Imitation Scale (MIS) and 
Unstructured Imitation Assessment (UIA). Auditory imitation was measured by Unstructured Imitation Assessment 
(UIA).   
2.3.2. Treatment 
One week after baseline period, the treatment session started with the OPII. Each participant attended weekly one 
session per ten weeks for one-hour duration intervention. The first group received visual imitation included 15 
components of 16 activities. The second group received auditory imitation included six components of 6 activities, 
and the third group received both visual and auditory imitation included 21components of 22 activities. To perform 
this intervention the researcher seated in front of the child and facing the child. Then, the researcher gave an 
instruction “Look what I am doing first, and then you do the same.” Before the actual session started, the researcher 
was provided a warm-up session for visual and auditory stimulation.  The researcher used a twinkling light and 
xylophone. The first group of visual-imitation participant received visual stimulation that was a twinkling light. The 
second group of auditory imitation participant received an auditory stimulation that was a xylophone sound. The 
third group of visuoauditory imitation participant received both visual and auditory stimulation such as twinkling 
light and xylophone sound. The duration of stimulation was two minutes. Once the participant was successful in 
performing each task, the examiner offered praise or positive reinforcement to enhance the child motivation. 
2.3.3. Follow-up 
During the four- weeks of post intervention, the researcher had conducted one session to measure all six 
participants by using Motor Imitation Scale (MIS) and Unstructured Imitation Assessment (UIA). The researcher 
documented all the data during this follow-up period. Finally, the follow-up completed, the researcher was 
discussing with parents about the child progression before and after the intervention. 
3. Results 
The present study used a case series design was to evaluate effects of OPII among autism. All the data of each 
participant revealed in graphed on an individual basis.  All the scores documented by the researcher and scored by 
the researcher. The researcher measured from the baseline period before the intervention (pre-test at week 1), 
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treatment period after the 10 weeks of intervention (post- test at week 11) and follow-up period with no three weeks 
of intervention (follow up at week 15). To determine whether Occupational Performance Imitation Intervention 
(OPII) was efficacious for increasing different type of imitation after provided two different types of sensory input. 
The researcher examined this change separately by using three assessments form. 
 
 
 
 
 
 
 
 
 
 
Fig. 1. IU’s Total score of Unstructured Imitation Assessment (UIA) and Motor Imitation Scale (MIS)in visual imitation training. 
 
 
 
 
 
 
 
 
Fig. 2. HY’s Total score of Unstructured Imitation Assessment (UIA) and Motor Imitation Scale (MIS) in visual imitation training. 
As seen in Fig 1 and 2, both children showed an improvement in raw scores of two different assessments. 
Baseline period, IU got gestural imitation score = 4, object imitation score =17 and motor imitation score = 16, 
while HY got gestural imitation score = 4, object imitation score = 12 and motor imitation score = 16. The raw score 
increased after the visual imitation intervention applied to IU (gestural imitation score = 15, object imitation score = 
17 and motor imitation score = 30) and HY (gestural imitation score = 15, object imitation score = 17 and motor 
imitation score = 30) in both assessments. After three weeks of post test, the result had shown better improvement in  
post-test even though there was no any intervention applied to IU a (gestural imitation score = 18, an object 
imitation score = 20 and MIS = 32) and HY a (gestural imitation score = 18, an object imitation score = 20, the 
motor imitation score = 32).   
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Fig. 3. YS’s Total score of Unstructured Imitation Assessment (UIA) in auditory imitation training. 
 
 
 
 
 
 
 
Fig. 4. CL’s Total score of Unstructured Imitation Assessment (UIA) in auditory imitation training. 
 
As seen in Fig 3 and 4, this group was examining by using one assessment tool only. This group had shown 
improvement when comparing three raw score results. The Fig 3 and 4 indicates that the raw score during baseline 
was low for YS (object imitation score = 12, gestural imitation score = 4) and CL (object imitation score = 5, 
gestural imitation score = 6). The raw score was progressively increased during the post-test after YS (object 
imitation score = 15, gestural imitation score = 17) and CL (object imitation score = 17, gestural imitation score = 
19) receive auditory imitation intervention.  The result progressively increased after three week's post test. YS 
scored 18 in an object imitation score and 20 in a gestural-imitation score while CL scored 20 in the object imitation 
score and 18 in the gestural-imitation score. 
 
 
 
 
 
 
 
Fig. 5. UE’s Total score of Unstructured Imitation Assessment (UIA) and Motor Imitation Scale (MIS) in visuoauditory imitation training. 
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Fig. 6. GD’s Total score of Unstructured Imitation Assessment (UIA) and Motor Imitation Scale (MIS) in visuoauditory imitation training. 
As seen in Fig 5 and 6, this group was examined by using two assessment tools. Based on the graph, during the 
baseline period UE (object imitation score = 12, gestural imitation score = 3, motor imitation score = 16) and GD 
(object imitation score = 4, gestural imitation score = 0, motor imitation score = 5) has low raw score that indicate 
their impairment in imitation. After intervention had applied for ten weeks, the result had significantly changed 
which were UE has scored object imitation = 18, gestural imitation = 15, motor imitation score = 30, while GD had 
scored object imitation = 13, gestural imitation = 14, motor imitation score = 19. The result remained increased 
during the follow up period for UE (object imitation score = 20, gestural imitation score = 15 and motor imitation 
score = 32) and GD (object imitation score = 17, gestural imitation score = 14 and motor imitation score = 25). 
4. Discussion 
This study aimed to the development of Occupational Performance Imitation Intervention (OPII) on three 
imitation learning’s skill and further examined the effect of OPII for six children with autism by using a case series. 
OPII consists of visual imitation, auditory imitation and visuoauditory imitation. Participants in the OPII made 
improvement in their motor, object, symbolic, facial and body imitation for visual-imitation group. The participants 
in auditory imitation group made greater gains in their vocal imitation. For both groups who received visual and 
auditory imitation, greater improvement was seen in their spontaneous and social imitation. Based on these data, it 
suggested that this new intervention has shown a positive effect towards the children with autism in their imitation 
learning that may contribute to their ability in social, visual perception and also in play behaviour.  Previous studies 
suggest that children with autism are the inability to imitate in spontaneous and social context (Ingersoll &Gergans, 
2007).  
The result indicated improvement in imitation ability among six children with autism as measured by 
Unstructured Imitation Assessment (UIA) and Motor Imitation Scale (MIS). As seen in Fig 1, 2, 3, 4, 5 and 6 there 
were significant improvements from the baseline period week 1 until week 15 (follow-up period). Surprisingly, 
during the follow-up period the result still showed a better progression even though all participants did not receive 
any intervention for three weeks after the intervention session. The majority of the parents reported that their child 
had shown improvement in play behaviour and interaction with others. An early study reported that autism has 
performed basic imitation skills but was unable to perform symbolic gestures imitation (Hammes et al., 1981). In 
this current study, specifically for visual imitation group, the participants were measured by using a Motor Imitation 
Scale and Unstructured Imitation Assessment to find any significant improvement in motor, object, symbolic, facial 
and body imitation. Two participants in the visual-imitation group showed an improvement in both assessments. The 
study shows that OPII has improved their ability in all types of imitation that measured by these two types of 
assessment. Previous studies had stated that children with autism were unable to perform both body movements and 
objected imitation (DeMeye et al., 1972). Furthermore, another study found that children with autism were able to 
perform object imitation but poor in facial gestures imitation (Curcio, 1978). When treating the underlying process 
of an imitation skill, then the child started to improve. Adams, 2007& Jayachandran, 2013; reported that treating the 
underlying cause of the impairment it may improve the functional performance. The OPII specially made for the 
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correction of underlying problems in imitation. Therefore, this study had shown all six children improved in 
imitation after receiving the Occupational Performance Imitation Intervention (OPII). The OPII offered a positive 
effect in improvement of imitation in autism. In addition, a recent study conducted on Occupational Performance 
Visual-Auditory Imitation Intervention on Visual Perception it showed significant improvement in children with 
autism (Nurul, 2014).  
 Future research needs to identify the limitations in this case series study design. Although it is probable that the 
Occupational Performance Imitation Intervention (OPII) would be effective for another treatment in children with 
diagnosed autism with the imitation impairment, it cannot be inferred from this design. With no control group, 
research cannot be concluded; there may be positive changes in this study. These positive findings may be the result 
of other factors than the imitation intervention. Besides, it must be addressed that the imitation intervention started 
during the school period days. During this period, children were attending a special school, and there may be the 
chance of changed in imitation. It was one of the confounding variables. This study used case series design. When 
this design used the sample selection bias could occur because the researcher used convenience sampling method to 
selects the subjects. The finding of this research could not be generalized to a larger population because the sample 
size was a sample and no control group. Future study is needed to determine the randomized controlled-trail with 
larger sample size. Also, the current study does not provide evidence for the long-term maintenance of the 
improvement observed in the child’s imitation as a result of this OPII. Future research needs to examine long-term 
follow-up. Moreover, based on previous studies that indicated the imitation skill have related with many critical 
components. Accordingly, further study need to investigate OPII on visual perception, cognitive, Activity of Daily 
Living (ADL), social function, adaptive behavior, communication and play in children with autism. Finally, all of 
our subjects were below the age of six. In future study different age range of children, may be investigated in OPII. 
5. Conclusion  
This current study finding concluded that improvement of imitation ability among autism after the OPII 
implemented. Researchers hope that this intervention will be beneficial to occupational therapy practitioners and 
other healthcare professionals. 
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